We sought to describe the perioperative and postoperative adverse events associated with sacral colpopexy and evaluate the surgical outcome, complications, and benefits of laparoscopic sacral fixation for patients with pelvic prolapse. Methods: Ninety-two women with uterine prolapse underwent sacral colpopexy between January 2011 and September 2016 at Chosun University Hospital. Patients' electronic medical records were investigated for demographic, intraoperative, and postoperative data. Strict definitions were used for all clinically relevant adverse events. Patients' outcomes were documented with 1 self-administered quality of life questionnaires: the Pelvic Floor Distress Inventory-20 focused on symptom distress. The primary analysis looking at perioperative and postoperative adverse events was descriptive and statistics were reported for all groups as n/N (%) with 95% confidence intervals for categorical variables and as mean ± standard deviation and mean (range) for all continuous variables. Results: Their mean age was 69 ± 8.1 years, mean follow-up duration was 12 months, and mean operating time was 61 minutes. There were seven conversions due to anesthetic or surgical difficulties. Follow-up was performed using a telephone questionnaire and physical examination at 12 months. There were three cases of sacral pain with strong analgesics, one of vaginal erosion, two of transient urinary retentions, one of spondylitis, and two of mesh infection. Of the patients, 98.9% were satisfied with the surgical results, while none complained of sexual dysfunction or problems performing her usual activities. 
Introduction
Uterine prolapse is common in women of all ages. In particular, it affects 50% of parous women after menopause, with a lifetime prevalence risk of 30% to 50%. 1 We aimed to report our experience with and 1-year results of the use of laparoscopic sacral fixation for the treatment of uterine prolapse.
Materials and Methods
In the current study, we retrospectively included patients who underwent laparoscopic sacral colpopexy between January 2011 and September 2016 at Chosun University Hospital.
Data were extracted from the medical charts of the patients: The most severe stage of the three compartments defined the general stage of genital prolapse. A search for patent or masked stress urinary incontinence (SUI) was performed before and after prolapse reduction using a speculum and a cough test during the urodynamic evaluation. Laparoscopic 
Results
A total of 106 patients with a clinical diagnosis of symptomatic uterine prolapse with or without SUI underwent laparoscopic sacral colpopexy, but a complete medical chart and questionnaire for the analysis were available for only 92 of them. Table 1 described in the mean patient age was 69 ± 8.1 years.
Laparoscopic sacral colpopexy was performed in all patients; however, the data of 14 patients were not included in the final analysis because of conversion to open surgery owing to extensive peritoneal adherence in 4 patients and bleeding in 3 patients. In the other excluded cases, the patients did not attend the postoperative follow-up evaluation.
While blood loss was minimal and varied from 10 to 100 mL except in two patients. The bladder catheter was removed on day 2. The postoperative hospital stay was a mean 3.7 days (range, 2-7 days) following the French Health Policy (Table 1 ). All patients were discharged with laxatives prescribed until normal stools were achieved due to the high J MM frequency of constipation in the immediate postoperative period.
Among those with a history of previous surgical treatments, nine patients (9.8%) underwent anterior and posterior repair of the vagina to prevent progression of the uterine prolapse and 5 patients (5.4%) underwent a hysterectomy (Table 2 ). More than half (48 patients; 52.2%) had associated urinary incontinence that was verified in the urodynamic evaluation as sphincter insufficiency or bladder instability.
All patients suffered from symptomatic prolapse of different degrees according to the Baden-Walker grading system (Table 3 ).
There were no adverse events about intraoperative injuries. However, 1.08% (95% CI, 0.01-0.5) of cases were complicated by transfusion and 2.17% (95% CI, 0.05-0.6) of cases were complicated by hematoma in the postoperative events.
Postoperative morbidity
The postoperative complications involved five patients with de novo postoperative urge incontinence treated medically, two cases of vaginal stump hematoma that was resolved after opening the vaginal stump, and one case of vaginal erosion of the mesh that was managed with local treatment and partial vaginal removal of the prosthesis (Table 4 ).
These complications were followed up until their resolution.
There were no other serious complications.
Functional results
Mean follow-up was 12 months. The cure rate at the last follow-up physical examination was 98.9%, with the patients reporting their condition as worsened, stable, or improved in the telephone questionnaire survey (Table 5 ). The data is presented as mean ± SD or median (range) BMI: body mass index, BMD: bone mineral density, POP: Pelvic Organ Prolapse, SD: standard deviation Of the three cases of sacral pain, two resolved spontaneously in 2 months, while the third persisted for >1 year.
Concerning the functional results, two of the patients had persistent constipation during the first 6 months that resolved within this period, and no patient complained of dyspareunia after the surgery.
Discussion
Traditional surgical approaches for correcting POP fall into , who reported success rates of 93% to 100%. it an excellent option for young sexually active patients with pelvic prolapse; however, it should be considered that our follow-up period was short. 15 Most of the patients in this study had an obstetric or gynecological history (9.8% had already undergone anterior and posterior repair of the vagina to prevent progression of genitourinary prolapse, while 5.4% had undergone a hysterectomy), which combined with their hormonal status (mean age, 69 years), further supports the use of prosthetic materials in the treatment of pelvic prolapse. 16 The use of an artificial mesh theoretically carries a higher risk of tissue erosion and wound infection. 17 Although these factors together represented < 1.1% of cases in this series.
Use of the laparoscopic approach enables complete anatomical repositioning of the pelvic organs that will influence their various functions and prevent new prolapse as confirmed by our 0% relapse rate the 1-year follow-up period.
These good long-term results are comparable to those of Deval and Ocelli, who reported success rates of 91% and 98% in their series performed using an open approach. 18 By contrast, patients with concomitant SUI, as reported in the literature, benefit from surgical procedures that simultaneously correct severe POP and SUI. 12 On the contrary, postoperative urinary retention or dysuria could be caused by a hypocontractile bladder due to sympathetic stimulation resulting from surgical trauma, local irritation, or the presence of an anourethral reflex. 19 Since these complications were rather infrequent in our series and all of the above points are speculative, this issue remains to be further investigated in electrophysiology studies.
The final group of complications involves relapse of prolapse, which could be due to surgical error; inadequate fibrosis inherent to the laparoscopic approach that may diminish the surgically obtained elevation; or dehiscence of the supporting fibrous bands from the paravaginal tissue, presumably precipitated by the early return to normal activity intrinsic to this technique. 20 Our results without recurrence (0%) comparable to those reported by Deval could have resulted from meticulous mesh suturing and total hysterectomy before sacral colpopexy, which directly impacts lower rectocele relapse. Total hysterectomy in particular can reduce the downward gravity of 
Conclusion
Finally, this is one of the larger laparoscopic series to date; however, further studies with longer-term follow-up are required. We believe that our results make this technique an attractive treatment option for patients with uterine prolapse.
